Acute adrenal insufficiency (AI) is a life-threatening condition. While Addison's disease (AD) is rare, in developing countries, tuberculosis (TB) still remains as the primary cause in 7 to 20% of cases. Urinary TB is also the third most common form of extrapulmonary disease. We report a case of 37-year-old male who presented with weakness, anorexia, weight loss, dysuria, flank pain and low grade fever. Examination revealed hypotension, hyperpigmentation, hyponatremia, hypoglycemia and low serum cortisol. He was diagnosed to have adrenal crisis due to Addison's disease and extrapulmonary TB manifesting as urinary tract infection (UTI). He was treated with corticosteroids and anti-TB medications. Urologic reconstructive surgery was subsequently planned..
INTRODUCTION
ÊAddison's disease (AD), or primary adrenocortical failure, was first described by Thomas Addison in 1855 following his observations in 6 patients with adrenal tuberculosis. [1] [2] [3] Since then, the most commonly identified cause of adrenal failure has been bilateral adrenal destruction due to Mycobacterium tuberculosis infection. Recent studies also indicate that urinary TB is the third most common form of extrapulmonary disease, after peripheral lymphadenopathy. [4] [5] [6] [7] Tuberculosis continues to be a public health problem, as it is the most common worldwide cause of mortality from infectious disease, with an estimated global incidence of 8 to 10 million per year. Failure to treat initial pulmonary tuberculosis itself may lead to catastrophic outcomes such as peritonitis, lymphadenitis, orchitis and other urogenital disease and adrenal insufficiency, among other manifestations of extrapulmonary tuberculosis. Diagnosing extrapulmonary tuberculosis can also be challenging due to poor access to disseminated lesions, low rates of bacteriological positivity accounting only for a quarter of overall cases, paucibacillary lesions often resulting to negative smear results, and the absence of pathognomonic histopathologic findings. As such, the diagnostic approach to AD and urinary TB is difficult, especially in a resource-limited area. [8] [9] [10] Studies on Addison's disease and genitourinary TB in non-HIV patients are scarce, as these conditions are rare and probably underdiagnosed. We report the case of a 37-year-old male with chronic fever, weight loss, skin hyperpigmentation, hypoglycemia and hyponatremia due to Addison's Disease secondary to tuberculosis in Malang, Indonesia.
CASE
A 37-year-old male presented with a chief complaint of generalized weakness for 4 months, progressing to inability to stand independently on the day prior to admission. In the last 6 months, he noted dry cough, urinary urgency, dysuria, hematuria, right flank pain, decrease in appetite and hyperpigmentation of the skin. Two months prior to admission, he experienced low grade fever, more often observed at night. During the previous week, he began having nausea and started vomiting residual food 2 to 3 times a day, amounting to 50 to 100 mL each episode. He also noted passage of 100 to 200 mL of watery, non-bloody and non-mucoid stool once to twice a day, accompanied by loss of appetite and cold sweats. He noted weight loss of approximately 16 kg in the last 4 months.
He was diagnosed with a lung infection necessitating thoracentesis 20 years ago. He was declared as "cured" and never received anti-TB medications. In the ensuing years, he often experienced weakness and needed hospitalization for sudden episodes of unconciousness. He denied any contact with TB patients, and had no other chronic or congenital diseases. He smoked 12 cigarettes per day for 20 years, but stopped 1 year ago when he felt unwell.
On examination, the patient looked ill and agitated, with a Glasgow Coma Scale of 15. He was hypotensive (blood pressure 70/50), tachycardic (pulse rate 106 beats/minute), tachypneic (respiratory rate 26 cycles/minute) and afebrile (axillary temperature 37oC), with a body mass index of 15 kg/m2 (body weight 39 kg, height 163 cm). We found hyperpigmentation of the skin and mucous membranes, pale palpebral conjunctivae, multiple left lateral cervical lymphadenopathy, and suprapubic and right flank tenderness (Figure 1) . The other findings were within normal limits. Laboratory results showed anemia (hemoglobin 7.80 g/dL, hematocrit 21.40%), normal leucocyte count (6,000/µL, differential counting 3/0/48/30/19, normal range: 0-4, 0-1, 51-67, 25-33, 2-5) and normal platelet count (339,000/µL). Further workup of anemia revealed hypochromic cells with anysocytosis on peripheral blood smear, serum iron 20 μg/dL, total iron binding capacity 108 μg/dL and iron saturation 22%. He had hypoglycemia which improved after correction (random blood sugar 45 mg/dL to 104 mg/dL), azotemia (serum creatinine 1.25 mg/dL), hypoalbuminemia (2.3 g/dL) and hyponatremia (119 mmol/L). Serum cortisol serum at 0800H was low at 0.23 μg/dL (Table 1) . Human immunodeficiency virus-ELISA was negative. Fecal analysis showed no abnormal result. Electrocardiogram revealed sinus tachycardia (heart rate 106 beats/minute).
Ultrasonography of the neck revealed left perijugular lymphadenopathy. Plain chest and apicolordotic radiographs revealed moderate pulmonary TB (Figure 2 ). Urinalysis revealed albuminuria, pyuria, hematuria and bacteriuria (Table 1) . Staining for acid-fast bacilli (AFB) was negative in sputum samples, and positive (+) for urine specimen. Urine culture showed no bacterial growth. Abdominal ultrasound revealed bilateral grade II to III hydronephrosis and chronic cystitis. This was consistent with subsequent findings in the intravenous urogram, which showed bilateral grade III hydroureteronephrosis due to obstruction at the distal ureters and contracted urinary bladder. However, histopathology result of urine cytology showed non specific chronic inflammation. Computerized tomography (CT) of the abdomen showed left adrenal gland hypoplasia, multiple cysts on the right adrenal gland, grade III to IV right hydronephrosis, grade II left hydronephrosis, chronic ureteritis and cystitis ( Figure 3 ).
The patient was assessed to have adrenal crisis, Addison's disease secondary to tuberculosis infection, urinary TB with bilateral hydroureteronephrosis, pulmonary TB with moderate lesion, anemia of chronic disease, and hypoalbuminemia. In the acute setting, he was treated with dexamethasone 5 mg intravenously four times daily, and maintained on two intravenous peripheral lines containing maintenance IVF D10% on one, and IVF NaCl 3% on the other. D40% was given with each episode of hypoglycemia, and fluid challenge with NaCl 0.9% following hypotension. Other treatments included ranitidine 50 mg intravenously two times daily, metoclopramide 10 mg intravenously three times daily and ceftriaxone 1 g intravenously two times daily. Packed red blood cells and albumin 20% transfusions were also given. Fludrocortisone was not available in our hospital. Laboratory results showed anemia (hemoglobin 7.80 g/dL, hematocrit 21.40%), normal leucocyte count (6,000/µL, differential counting 3/0/48/30/19, normal range: 0-4, 0-1, 51-67, 25-33, 2-5) and normal platelet count (339,000/µL). Further workup of anemia revealed hypochromic cells with anysocytosis on peripheral blood smear, serum iron 20 μg/dL, total iron binding capacity 108 μg/dL and iron saturation 22%. He had hypoglycemia which improved after correction (random blood sugar 45 mg/dL to 104 mg/dL), azotemia (serum creatinine 1.25 mg/dL), hypoalbuminemia (2.3 g/dL) and hyponatremia (119 mmol/L). Serum cortisol serum at 0800H was low at 0.23 μg/dL (Table 1) . Human immunodeficiency virus-ELISA was negative. Fecal analysis showed no abnormal result. Electrocardiogram revealed sinus tachycardia (heart rate 106 beats/minute).
Ultrasonography of the neck revealed left perijugular lymphadenopathy. Plain chest and apicolordotic radiographs revealed moderate pulmonary TB ( Figure 2 ). Urinalysis revealed albuminuria, pyuria, hematuria and bacteriuria (Table 1) . Staining for acid-fast bacilli (AFB) was negative in sputum samples, and positive (+) for urine specimen. Urine culture showed no bacterial growth. Abdominal ultrasound revealed bilateral grade II to III hydronephrosis and chronic cystitis. This was consistent with subsequent findings in the intravenous urogram, which showed bilateral grade III hydroureteronephrosis due to obstruction at the distal ureters and contracted urinary bladder. However, histopathology result of urine cytology showed non specific chronic inflammation. Computerized tomography (CT) of the abdomen showed left adrenal gland hypoplasia, multiple cysts on the right adrenal gland, grade III to IV right hydronephrosis, grade II left hydronephrosis, chronic ureteritis and cystitis ( Figure 3 ).
The patient was assessed to have adrenal crisis, Addison's disease secondary to tuberculosis infection, urinary TB with bilateral hydroureteronephrosis, pulmonary TB with moderate lesion, anemia of chronic disease, and hypoalbuminemia. In the acute setting, he was treated with dexamethasone 5 mg intravenously four times daily, and maintained on two intravenous peripheral lines containing maintenance IVF D10% on one, and IVF NaCl 3% on the other. D40% was given with each episode of hypoglycemia, and fluid challenge with NaCl 0.9% following hypotension. Other treatments included ranitidine 50 mg intravenously two times daily, metoclopramide 10 mg intravenously three times daily and ceftriaxone 1 g intravenously two times daily. Packed red blood cells and albumin 20% transfusions were also given. Fludrocortisone was not available in our hospital. After serum cortisol data became available, intravenous steroid was continued and later tapered to low dose oral dexamethasone 1 mg once daily with the resolution of acute adrenal insufficiency. With chest X-ray, urine AFB and adrenal CT scan results supporting tuberculosis as the cause of the chronic lung infection, complicated UTI and Addison's disease, first category anti-TB medications (2 months of rifampicin, isoniazid, pyrazinamide, ethambutol followed by 7 months of rifampicin and isoniazid, or 2RHZE + 7RH) were given. The patient was discharged with instructions to maintain prednisone 5 mg once daily, calcium lactate and vitamin D supplementation, anti-TB medications and vitamin B6, and to plan urologic surgery to release the urinary tract obstruction to prevent progression of chronic kidney disease. Subsequently, he never had any recurrence of weakness. Chest radiographs, electrolytes and glucose also improved. After serum cortisol data became available, intravenous steroid was continued and later tapered to low dose oral dexamethasone 1 mg once daily with the resolution of acute adrenal insufficiency. With chest X-ray, urine AFB and adrenal CT scan results supporting tuberculosis as the cause of the chronic lung infection, complicated UTI and Addison's disease, first category anti-TB medications (2 months of rifampicin, isoniazid, pyrazinamide, ethambutol followed by 7 months of rifampicin and isoniazid, or 2RHZE + 7RH) were given. The patient was discharged with instructions to maintain prednisone 5 mg once daily, calcium lactate and vitamin D supplementation, anti-TB medications and vitamin B6, and to plan urologic surgery to release the urinary tract obstruction to prevent progression of chronic kidney disease. Subsequently, he never had any recurrence of weakness. Chest radiographs, electrolytes and glucose also improved.
a b DISCUSSION
Addison's disease is a rare disorder with an estimated prevalence of approximately 120 individuals in one million. 11 Tuberculosis is a common cause, accounting for 7 to 20% of cases. In developing countries, tuberculosis still remains the main cause of Addison's disease. 3, 11, 12 Infection, including TB, should always be considered in males and in the elderly. 3 Lam and Lo found that the five most common locations of extrapulmonary TB were the liver, spleen, kidneys, adrenal glands and bones. 6 They reported that adrenal tuberculosis is found in 6% of patients with active tuberculosis. The adrenal glands were the only organs involved in active TB in 25% of cases, and bilateral involvement was seen in 69%. Nomura and colleagues observed that 93% of the patients with adrenal tuberculosis had previously suffered from extra-adrenal TB, mostly of the lung and pleura. 10 As a young adult male living in a developing country with a history of lung infection, our patient matched the profile described in the epidemology of extrapulmonary tuberculosis.
Depending on the acuteness of the hormonal deficit and the presence of concurrent illness, symptoms may present acutely in adrenal crisis, or insidiously. Our patient developed nonspecific but progressive symptoms of fatigue, weakness, weight loss, anorexia, nausea and vomiting and diarrhea, which may have delayed consult and subsequent diagnosis. He finally presented with hypotension leading to shock accompanied by hypoglycemia, which were classic signs of adrenal crisis. 9, 12, 15, 16 Physical examination revealed cutaneous and mucosal hyperpigmentation, emaciation and hypotension. Routine laboratory findings revealed hyponatremia, azotemia and hypoglycemia. [17] [18] [19] [20] [21] The diagnosis is usually made based on typical symptoms, and by documenting low serum cortisol, low concentration of urinary cortisol and its metabolites in the presence of elevated plasma ACTH. Biochemical findings are confirmed by a poor cortisol response to synthetic ACTH (tetracosactrin, 250 μg intramuscularly or intravenously) given at 0900H, with serum cortisol determinations measured at 0, 30 and 60 minutes after administration. 3 Plasma ACTH, rapid ACTH stimulation test and serum aldosterone were not available in our hospital. The diagnosis of primary adrenocortical insufficiency was based on clinical signs, symptoms, low serum cortisol, and the CT scan findings of hypoplasia and multiple cysts on the adrenal glands. The presence of hyperpigmentation suggested that adrenocortical insufficiency was due to a primary adrenal gland abnormality, in contrast to secondary causes (pituitary and hypothalamus), as low serum cortisol induces pituitary secretion of melanocyte-stimulating hormone (MSH) and ACTH. Abdominal CT scan findings on the adrenals, along with evidence of pulmonary and extrapulmonary tuberculosis, supported TB infection as the cause of Addison's disease. 16 TB of the adrenal glands may be seen on CT scan imaging as bilateral enlargement on active infection, followed by atrophy and calcification on remote infection. We think our patient had remote infection in both adrenal glands, despite the absence of calcification. Calcification is observed in longstanding TB infection, with incidence on CT imaging varying from 40 to 59%. Adrenal cysts have been reported to be caused by Echinococcus species. However, since Echinococcus infection is rare in Indonesia, and the patient's clinical appearance and fecal analysis did not support the evidence of infection, we concluded that TB was the main cause of adrenal insufficiency in our patient. 3, 12, [16] [17] [18] Tuberculosis of the adrenal glands leads to inflammation, necrosis and destruction of adrenal cortical tissue. 10 Adrenal tuberculosis results from hematogenous or lymphatic spread of primary tubercle bacilli infection elsewhere in the body. 15 This is the reason for the more common finding of bilateral rather than unilateral involvement in TB infection. 7, 9, 12 To date, the distinct tropism of tubercle bacilli with respect to the adrenal glands remains unknown.
In most cases, extra-adrenal TB is usually evident, but may be clinically latent. 15 Nomura and colleagues described that in patients with tuberculous Addison's disease, the ensuing period from the precedent nonadrenal TB to the onset of AD ranges from 0 to 50 years, with a mean of 31.9 ± 14.9 years. 10 Adrenal autoantibodies are usually absent in adrenal TB. 15 It was found that only 7.1% patients with tuberculous AD had positive adrenal autoantibodies. 15 The aims of treatment are to replace the deficient hormones and treat any reversible causes of adrenal disease. 13 Despite the considerable capacity for regeneration of the adrenal cortex, AD due to tuberculosis is generally regarded as irreversible. 6 Although recovery is sometimes possible after appropriate anti-TB therapy, only a few patients with adrenal TB have been shown to have recovered adrenal function. 3 This recovery may be dependent upon the amount of residual viable adrenal tissue at the time of diagnosis, and on the adequacy of anti-TB therapy. However, patients usually have to maintain hormone replacement. 11, 15 Kelestimur suggested that recovery from adrenal insufficiency is not possible in patients with AD due to remote tuberculosis in which the adrenal glands are atrophic and calcified. 19 Anti-TB medications may not be required if there is adrenal atrophy. However, if the adrenal glands are enlarged, anti-TB medications may be needed. 19 
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Following anti-TB therapy, worsening of the patient's condition was anticipated due to the effect of rifampicin on cortisol metabolism. Many reports also describe the occurrence of adrenal insufficiency after the administration of rifampicin. Rifampicin facilitates the clearance of many drugs from the blood, including various glucocorticoids, via the induction of cytochrome CYP3A4, which metabolizes glucocorticoids in the liver. 5 We monitored the patient closely during antituberculosis drug administration because of these effects.
Our patient was also had upper and lower urinary tract infections, based on history, physical findings and urinalysis. He received ceftriaxone as empirical treatment. Following urine tests indicating negative bacterial culture and positive AFB smear, urinary TB infection was considered as the cause of complicated UTI. Treatment of urinary tuberculosis includes antituberculosis treatment with rifampicin, isoniazid, pyrazinamide and ethambutol for 9 months; corticosteroid to reduce mucosal inflammation and relieve symptoms; and surgical intervention. About 55% of genitourinary TB cases require surgery. Since the imaging findings revealed bilateral hydroureteronephrosis and chronic cystitis, urologic surgery was planned for obstruction release, drainage of pus, evacuation of calculi, augmentation of the urinary bladder and reconstruction of the upper and lower urinary tracts to prevent the progression of CKD. 18, 20 
CONCLUSION
We reported a 37-year-old male with acute adrenal insufficiency and complicated UTI caused by tuberculosis. This report highlights the importance of prompt, adequate and complete treatment of pulmonary tuberculosis, as the likelihood of progression to extrapulmonary infection is very high. In this case, involvement of the adrenal glands and the kidneys led to a life-threatening condition of adrenal crisis and chronic kidney disease. Because of its significant impact on healthcare resources, our case underscores the importance of adequate provision of resources needed to conduct full implementation of programs for the treatment and eradication of of tuberculosis.
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